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Mushtari, Kh. M. (Kazan')

Theory or stability of a spherical shell under the action of an external
pressure (in connection with the article of V. T. Feodos'yev of the same
title, ibid., Vol. 18, Io 1, 1954)

Prikl. mat. i mekh., Vol. 1g9, 2£1-254, Mar-Apr 1955

The suthor gives a new solution to the problem of the lower critical pres-
surefur a spherical shell, using V. I. Feodos'yev's approximation of the
rorm of buckling by way of the ordinary procedure of integration by the
Bubnov-Galerkin method ; however, here he applies the principle of ressible
displacements. It turns out that the solving equation obtained in this way
coincides with the equation by the Bubnov-Galerkin method i+ the 1et side
nf the equation integrated ic multiplied by the variation of the approxi-
mating function. Three references; e.g. Knh. M. Mushtari and R. G. Surkin,
"Nonlinear theory of stability of elastic equilibrium of thin spherical
shell under the action of uniformly distributed normael cxternal pressure,"
PMM, Vol 1k, po 6, 1950,

Fhysicotechnical Institute, Kazan Affiliate of Academy of Sciences USSR

Mar. . 25, 195k
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Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 4, p 105 (USSR)

AUTHOR: Mushtari, Kh. M.

TITLE: Some Mathematical Problems of the Nonlinear Theory of the Stability
of Shallow Shells (Nekotoryye matematicheskiye problemy nelineynoy
teorii ustoychivosti pologikh obolochek)

PERIODICAL: Tr. 3-go Vses. matem. s'yezda. Vol 1. Moscow, AN SSSR, 1956,
pp 207-208

ABSTRACT: Bibliographic entry
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SOV/124-58-5-5700

Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 5, p | 10{USSR)

AUTHORS: Mushtari, Kh.M., Kornishin, M.S.
_ Mushtari, oo
TITLE: On the Convergence of the Galerkin Method When Determining
the Upper and the Lower Critical Load Limits in a Particular
Nonlinear Problem (O skhodimosti metoda Galerkina pri oprede-
lenii verkhney i nizhney kriticheskikh nagruzok v odnoy nelineynoy
zadache)

PERIODICAL: Izv. Kazansk. f{il. AN SSSR. Ser. fiz, ~-matem. i tekhn. n.,
1956, Nr 10, pp 27-30

ABSTRACT: A shallow cylindrical shell of infinite length subjected to an
external uniform pressure is examined. By applying the
Bubnov-Galerkin method the authors calculate the upper (P,)
and the lower (Pg) critical loads for the given problem. On the
basis of the calculations performed it is demonstrated that in
case of a pin-joint-supported shell, for a wide range of shell-
parameter variations, the P, and P values can be determined
with sufficient accuracy for all practxcal purposes by the second
approximation. In the case of a clamped shell the P value is

Card 1/2 determined with sufficient accuracy by the second approximation,
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On the Convergence of the Galerkin Method (cont.)
while the P, value requires four approximations. In the two cases mentioned
above the Bubnov-Galerkin method approximates the P, value on the lower side
of the true value.

I.I. Vorovich

. Cylindrical shells--Mechanical properties
. Uylindrical shells--Mathematical analysis
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Mushtari, Ko. M., and Galimov, K. Z.

Nelineynaya teoriya uprugikh obolochek (The Nonlinear Theory of Elastic Shells)
Kazan, Tatkhigoizdat, 1957. 430 p. 1,000 copies printed.

Sponsoring Agency: Akademiya nauk SSR. Kazanskiy filial.

Resp. Eds.: Mushtari, Kh. M., Doctor of Physical and Mathematical Sciences,
and Surkin, R. G., Candidate of Technical Sciences; Ed.:

Vozdvizhenskaya, M. Kh.; Tech. Eds.: Nedel'ko, G. N. and Salikhove, A. 8..

PURPOSE: The book is intended for scientific workers, graduate students end
engineers working on the design of thin-walled structures. It may
. be used as a textbook for students of advanced university courses
gpecializing in the theory of elasticity.

COVERAGE: The book deals with the general theory of elastic shells with large
displacements and small deformations and vith its application in
the investigetion of the stability and large deflections of the

Card 1/10
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elements of thin-walled structures. There are 198 book references, 128 of

vhich are Soviet, 50 English, 20 German. The introduction mentions same

Soviet personalities in comnection with their publications in the theory of |,
elasticity. They include: Vlasov, V. Z.; Goldenveyzer A.L.;Lar'ye,Al.; Lyav,A.;
Novozhilov, V. V.; Il'yushin, A. A.; Bubnov, I. G.; and Papkovich, P. F.

The authors of this momograph thank their coworkers of the Mechani¢s Section

of the Kazan' Branch of the Academy of Sciences, USSR for their help in the
accumulation of material and in the preparation of the manuscript. They in-
clude: Kornishyn, M. 8; Sachenkov, A. V.; Surkin, R. G., Isahbayeva, F. S.,
Krivosheyev, N. I.; Ganiyev, N. S. It is mentioned that paragraphs 1,14 23, 25-26

35-62 were written by Ch. M. Mushtari, parsgraths 2-13, ok, 63-65 by
K. Z. Galimov and 27-3% by I. V. Svirskiy.

TABLE QF
CONTENTS::

Introduction 3
1. Basic concepts and notations 7

Ch. I. Theory of the Deformation of Shellp
2, Certain data from differentlial geametry 10
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3. Deformation of a surface
4. Deformation of a shell

Ch. II. Equilibrium Equation in the Theory of Thin Shells for Small
Deformations and Arbitrary Deflections
5. Equilibrium equations in the theory of elasticity in orthogonal
curvilinear coérdinstes
6. Internal forces and moments. Reduction of stresses and external
Porces to the middle surface of a deformed shell
7. Equilibrium equation of the shell in orthogonal curvilinear
coordinates
8. Boundary conditions

Ch. III. Elasticity Equations. Variational Equations of the Nonlinear

Theory of Shells
9. Relationship between internal forces, moments and deformations of

the middle surfaces
10. Principle of possible displacements. Strain energy of a shell.

Ritz method
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The Nonlinear Theory of (Cont.) 367
11. Equations of the Bubinov-Galerkin method 66
12. Introduction of eymftrical_canponents of internal forces and
roments. Stress function T3
13. Principle of possible stress change in a shell T7

Ch. IV. Classification of Problems in the Theory of Shells and
Simplification of its Fundamental Equations

14. Small deflection. Linear theory of shells 90
15. Medium deflection of a shell. Theory of flat shells 96
16. Large deflection of a shell 10k
Ch. V. General Theory of the Stability of Thin Shells

17. Basic equations in the theory of stability of shells 109
18. On the stability of flat shells with small deflection 122
19. On the stability of long cylindrical shells of circular

cross section 126

Ch. VI. Nonlinear Theory of Flat Shells
20. Flat shells with initial deformations 133
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21. Principle of possible displacements and the energy criterion of
flat shells 12
22, Equations of the Bubnov-Galerkin method for the variational
principle of Lagrange 147
23. Variational equation of the mixed-type method 150
24, Application of the formula of statically possible stress changes
to the theory of flat shells 158
25. Basic equations for flat shells of revolution and cylindrical
shells 172
26. Flat shell as a plate with initial curvature. Basic equations
in oblique coordinates 181

Ch. VII. Certain Problems in the Theory of Stebility and the Large
Deformations of Rectangle Plates

27. Theorem of P. F. Papkovich on the convexity of the Btability
‘regions of a ahe],l under combined &ction of some loads 187
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28. Stability of bmg plate under combined action of 8 longitudinal
campression and shear

29. Determination of the reduction coefficient of an infinite plate
reinforced by a grid of ribs under longitudinal compression load

30. Determination of the reduction coefficient under cambined action
of compression and shear loads applied to the edges of a plate

31. Determination of large deflections of a plate with finite
dimensions

Ch. VIII. On Certain Methods of Solution of Prcbleas in the Theory of

Deformation of Circular Plates |
32. Basic equations in the theory of symmetrical deformation of
slightly curved circular plates. Application of the method of
pover aeries )
33. Method of successive approximation and method of small parsmeters
34. Asymptotiml solution of the problem of the behavior of circular
plates under large loads applied at the edges

Ch. IX. On the Stability of the Mament-Free Equilibriuwm Conditions of
Cylindrical Shells of Medium Length
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35. Certain equations in the theory of flat cylindrical shells

36. On the stability of cylindrical shell with circular cross section
under axial campression and normal pressure

37. On the stability of a cylindrical shell of an arbltrary cross
section under longitudinal compression. Shell with elliptical cross
section . Corrugated shell

38. On the stability of a shell of circular cross section subjected
to torsion and to combined action of other loads

Ch. X. On the Stability and Large Deflections of Closed Cylinmdrical
Shells of a Circular Cross Section Wth Initial "Imperfections"
39. Concept of upper and lower critical stresses
4o. Lower criticel stresses under longitudinal campression. Necessary
modifications of the Ritz-Timoshenko method
41. Determination of the reduction coefficient of the covering of a
reinforced shell under axial campression
42. Determination of the lower critical load of & shell under all-round
compression
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43, - Determination of the upper critical loed of a cylindrical shell
with initial imperfections under axial campression and all-round
external pressure

44, On the stability under torsion of a cylindrical shell with
initial imperfections

5. Nonlinear theory of the edge effect in a cylindrical shell.
Effect of the initial edge deformation on the stability of the shell
under axial campression )

Ch. XI. On Large Deflections of Flat Cylindrical Papels

k6. On the stability and large deflections of a long cylindrical plate
under uniformly distributed trensversal loed

47. On the convergence of the Galerkin method in the solution of the
problem of section 46

48. Cylindrical panel supported by flexible ribs in the tangent plane
under normal pressure

49. Effect of asymsetric imperfections on the deformation of flat
panels under transversal load

50. Deflection of a flat cylindrical panel with free supported

edges under uniform transversal loasd
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51. Experimental investigation of the daflection of a panel under
transversal load 33

Ch. XII. On the Stability and Large Deflection of Circular
Conical Shells
52. On the stability of a conical shell of a circular cross section

under longitudipal compression 338
53. On the stability of a conical shell under combined action of e
longitudinal campression and external normal pressure U2
Sk. On the stability of a conical shell of s variable thickness
under uniform external pressure T
55. On the stability of circular conical shells under torsion 351
56. Lower critical load of a comical shell. Local stability
of shells 356
Ch. XIII. On the Stability and Large Deflections of Shells of
Revolution
57. On the stability of an axisymmetrical equilibrium of a
moment free shell of revolution 361
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58. On an axisymmetrical deformation of a flat shell of revolution
under large deflections
59. Flat spherical membrane under internal pressure
60. On making more precise the general theory of buckling of shells
61. On the lower critical pressure of a total spherical shell
62. Certain ccments on the methods of solution of a problem
analyzed in section 61.
Ch. XV. On One Method of the Solution of Boundary Problems of
Nonlinear Equations in the Theory of Flat Shells

63. Large deflections of the rectangular cylindrical panel rigidly
fixed at a2ll edges

64. Exact solution in series form for the panel hinged at all edges
65. Free supported cylindrical panel under uniform tension-compression
load and external normal pressure
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AUPHOR:  _MUSHTARI Kh.M. 20-1-9A44

TITLE: On the Inverse Boundary Value Probleas of the Noalinear Tneory
of Flat Shells (Ob obratnykh krayevykh sadachakh nelineynoy
teorii pologikh.obalochek

PERIODICAL: Doklady Akad. Nauk 8SSR, 1957,Vol.116,Nr.1, pp.35-37 (USSR)

ABSTRACT: Let the medum surface S° of a flat thin shell of oconstant density
t be obtained before it is loaded by a normal shift wo.
The author formulates two problems:
1. FPor a given 3 determine an S° such that for a given pressure p,
given peripheral forces and given boundary conditions the shell
agsumes & given form.
2. Determine the pressure and strain for given 83, w®, w which
-8atisfy the corresponding boundary conditions.
As an example a problem of the type 1 is considered in detail,
where under several simplifying assumptions the sclution is
sought in form of a gseries. The concrete realuts of the very
extended calculations are only sketched.

ASSOCIATION: Kdgan' Branch of the Acad. Sc.USSR (Kazanskiy filial AN SSSR)
PRESENTED BY: L. I. Sedov, Academician, April 3, 1957

SUBMITTED: PFebruary 18, 1957

AVAILABLE: Library of Congrees
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JOV/179~59~2—15/40
AUTHOR:WEHEEE§§£&:§p. M, (Kazan')

v o .
TITLE: Bending Theory of Medium Thickness Plates (Teoriya izgiba
plit sredney tolshchiny)

PERIODICAL: Izvestiya Akademii nauk SSSR OTN. Mekhanika i mashino-
stroyeniye, 1959, Nr 2, pp 107-113 {UssSR)

ABSTRACT: The classical thﬁory of thin plates may lead to errors of

the order of h2/a compared with unity, where 2h is the

thickness and a 1is the width of the plate, In thne present
paper, terms ol this order are petained. and quantities of

order h“/af{‘L and higher are neglectad. Bquations are
derived for maximum deflection, bending and twisting moments,
and shear forces. Numerical consideration nt a supported
plate subjected to a sinusoidal load and having a = 6h
shows that compared with the accurate solution of Vlasov
(Ref 4) the deflection given by the present solution is 2
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Bending Theory of Medium Thicxness Plates

in error, whereas the classical solution is 57% in error.
There is 1 table and there are 7 references, of which 5
are Soviet and 2 English,

SUBMITTED: January 6, 1959.
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Mushtari, Kh. M., Teregulov, I. G. SOV/20-128-6-13/63

On the Theory of Shells of Moderate Thicknees

Doklady Akademii nauk SSSR, 1959, Vol 128, Kr 6, pp 1144-1147
(USSR)

The authors based their investigations on the principle of
virtual displacements to derive the equations for the equi-
l1ibrium of shells. These equations make it then posaible to
introduce simplifications of a predetermined accuracy. Moreover,
the problem of boundary conditions in the theory of thick plates
and shells is solved here. The first equation written down re-
fers to the virtual displacements of a shell (which is assumed
to be a three-dimensional body), and the equilibrium equations
referred to the nondeformed state are derived mext. The static
boundary conditions are then specified. Hooke's Law is written
down in a generalized form. The authors then investigate the
linear problem more thoroughly; the error perninssible is of the
order of deformation together with an error of the order of

magni tude hz/Rz. Here, R denotes the smaller radius of curva-
ture of the surface, h being a constant. The computation course
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ASSOCIATION:

PRESENTED:

SUBMITTED:
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i8 followed up step by step. The equations derived here were
applied to the solution of problems concerning the flexure of a
circular plate with a radius a, and a rigid central disk with
radius b under the action of a unilateral uniform pressure q in
the region b r  a and the force Q applied to the disk. Some
results are summarized in a table. The investigation under re-
view was completed by Teregulov under the supervision of Kh. M.
Mushtari. There are 1 table and 6 references, 5 of which are
Soviet.

Kazanskiy khimiko-tekhnologicheskiy institut im. S. M. Kirova
(Kazan' Institute of Chemical Technology imeni S. M. Kirov)

June 19, 1959, by Yu. NX. Rabotnov, Academician V//

June 10, 1959

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5"



.!1~§3=!§. -‘g.

» ey ena PTIOVINOIOU | § (ABOSTXR) :..Shrl bl BRait
sorus seanse o PmTY

wfwrey g worTeneely Limuswere Wy | (sewyiasiy) SeNAI A ©

a
.I«ﬂ!ﬂ.ltt.ill.ﬁ-inn-i:cagl.‘,
-I._an"u' pus orasimyessny § (XSasIeb ) avesmgey g ‘TR
gy rveee Pl
b Lidd U009 Uy N
uuhuu“aﬂ‘-dloba Y 802y 1(ywsuTUe)) someey °F °4 “OER

.»:-3:“ » 4xoem JL« ymtoost o une
-, Fogiembe (wdNnVY B "y e Fyou 88
o ldnunn!-ﬂ ” mrIverTede sy 1 (XPITATI0ADE) T G T~

..385!13-!-! ‘i
sre1y suerd sm BILEPIC o) oW ¥ I (ADIIN) S‘Lu T e
4TI 1T 0 Lo

w3 W cwetg sl srnemisTYY ool W 1{ATX) TTestos 4g 40 *Lrt

»puTaso, savrtosd oy ¢ eyisvtd 'pTa » Lwew
5~!38Iﬂﬂ:.t< :C..hhdﬂnﬁd e i€ O P

M

Catd ST b et o) 3 1t 4
!»?.Uhlﬂl!lﬂ.ran- I'.qw!n'& nﬂu‘uun.-.«“ b =

sBsrasey TeImInIe b WS ST 1 (VHY) ORWed "9 SUT "D

* roeeed 1 BIMIONIII M BITWP "3‘.
lﬂs.uu:h . TR v Herivg) FReTeT % ta

*o3uvetany oTIveRd o Afemy
~osTre pue semyisdosd staswre ‘desg) t{(sosen) LW V{2 ‘TR

v anj Lo wwreiwes ¥ :l.!]u..ﬂcsa-l._lx s

roq pRasns
PomIc;ep ¥ I SN JU 1M NG | {moseny) sty o2
rurpes STECDOFTIN OV MOSFRIoE-EE B r:lﬂh”.
Lo v U1 eTecid [YODIeUNTI~CAL | (AWJIW) ‘a
s e rTdde
"y e mrtéonsers B T oG ¢ (vyedegf TORT T cgre
4 TOTTVIW e ¥ STINETY InoeUe Ty WY
camm l!“n oo |H1. L34, 1) 53., - la-
. e e e .- _ o e
- PR = L S Lo s (1
N [ R N M.- -:B».RN S.o»m-kb s Yo
szeroriewle 0 Azeem ~
o0 5O EoETRely § (VIOND) JA.LTINIE VT OT ‘wemtvd Vi TVey T oSy
SrTT19%a WY FTVII0%R ATAOTTA=ese]n ‘STVIOIN. N
l?’ghuoﬁilz.»ﬂ.ts..!.ﬂi .-.ﬁv lﬂ

b ) b 58

—owsq o vevTeesd [vITRVLY w0 ¢ (AVETW) TwOwmeg ‘R ‘(xR

CIA-RDP86-00513R001135720007-5

—

. i
243«-._-33 %w}-lﬁl&s -‘-
Q3 39 FEOTIeNEL “-ﬂﬁldh-i 1 (moeeou) T -J" e

. PIIDUMTIS JeEm STTEND
l.ﬂ!«i..‘.l!u Slﬁuk-««-.ziu!q!?gj J..H

*sTTeUe TVRtImTIY JVTnesTe
203 W38 Jo suoTavade MINMITY SIc I (STTIRS) TANNE T "4 ‘ove

SuTpesT yaedw] EURIWEOWe JepWr. YT
syRaTTY -ﬂ.ua- e Jo FETINMILA ¢ (OTTTN ke I

*ATITENS SESTES.
& Laowwy o U SesTeod sEmg ) (TeAS. e v ‘¥r

Siterhadecd o o0 g
<jesepom Jo Lewy ¥ o (uesey) TR 6 °1 *son

SOTRRINID 1WEITA SUSTRE B WTY
~wmiojep sm P WML WG T WRrE Y V0 TR
. .IJ“S .qﬁﬂ-la nﬁ‘u&”.~
291 o) 0 4 Jo FUOTISNTINP slivy Lot
lﬂl...qo.qrﬁui‘-«l 5 w0 1{pesvoraety ﬁlx.au‘“n *

STISUE TRITIPETILR JVTRISTS
® o MRl FTUDSIsALE OTNGWRIFTEY I (AONtey) WRRANg Sy *V

Nk Fl. ' *wnivIesTl €37 R SPTION S0J BeMReEy 8 e0WRIPUY
— SPTIO8 Jo SWTION Jo LITTIAMIV 83 1+ (ADSFCY TWIaiom *y °¥

+i319t1997e
Lwen vy W1 Smw TNV 1 (YeSRITW e g

~amsvenl

,._..L
]

B

"APPROVED FOR RELEASE: 03/13/2001

L<
r.
~§Sl.!1§..!§ﬁ-ﬂﬂ§!-‘«i’ . ‘
pesoefgns segny tewo(y wa-1y 20 L3 Tovdm. $uriiiee pemy
wn go Lynas TRnewtisdas Y 1(aoston) AOTTRR ST T CTOR .
‘09, Q3d f - uvr 12 ‘modwoN
‘eojumysoy pay-ddy puw tedtiasnayl jo svairfuo) uojup-(TY 38T aQ3 3w pudsard jaodes

CIA-RDP86-00513R001135720007-5"

APPROVED FOR RELEASE: 03/13/2001



STYVIING JB WUTIUDS [RIOIFANTI-OUR STISVTeNY vIEvaly
T ) WRARIHm) 1 (sety) uﬁllnulq.la..!ﬁ.e Yo ‘m

M st ] P J9pER Rree Y LAl
—oarys -.I.!.lu WIICNTII W ¢ (pesRryumy) LR T ‘'l

‘vim .l £{semy Payyeey
Wi w1 iy Lo W TN PTYRI ey se

.!Jawe INL v » emssent JUPER SINTTS
J Tl Wi ﬂdqﬂlou!l-la%s-i
L "D R ST 1 (AeMOQ) AEDwOeactSt T W 6y

LN
1 R . —— e
N [y T T
(=] A N mpem oo peIITIe-NY2 TaER Trewe .-.L.Jiu-nd:i:b :
o ! ) » Aorg ¢ (A0stny) TTXVIIRY °T °§ Itrxdasivg W 4 ot
.... IR IRV VY 99 sune eTy J9 SEXY g '
=] " #31 Jo o0 wo ssnrread 0TInysoaply pow a!“ ww cuuuuﬁ
N # 00 ReTION § J0 WNTITTINGG 0 1 (pes } Lemng ‘g '8 *001
*PITIINN BN ITIN-UBT RIS 0008) Lpeq GaTIRASIVEEG ¥ 03
W WP P03 8rIO-LTTITAD sUwTd ¥ o (pesNTONY) Iﬁd-c-u“l.ﬂ (773
bl d §I8s G0l veanyeq peevestuss
B lﬂ!-u«- e J» enpigTImbe JYNIL ey :jﬂ et g-e\la 3“5« ‘“
soren svrnsuvy
o | apIenwIad arTive 0 Jo Ripusq .Aguﬂsuﬂulnajdmﬂ ‘B s %
(=] *epeor Lresyie i
sopom £LITVITL LIINIRIY jv MiEne
S o TRATT Srte e wniTS] WS
sosels PIIFFI0 DV w0 STD _JVIROWS WU . rd

™M o ¥ rmssnyedo i) FImtioXvesay 7 °g .ll.ﬂu..l -l:-.,.- °5

*SIOTIMN0Jep doet o9IWT sepam sdine
H mTnoa v s seony o {] nﬂn\il*“.d« -
o | ST SOOI W o wrerey t(amer) VYFITEIMG 4 6 G

“fonnin Jetnepyred Tevaly .
0. 1720 jo saoTienbe qt.c.«aud :Ctl“u..ﬂuhn Y m t
t

% sTionenae vTwy o ufivep deesy ..l.s.dqﬂu \l_.-_ .cn 8 .

"PUTRNE POV FI%eweseTAs T o - i
a o ETTO smsigmen Jo WTITITTRM ..Io'-..l%-.u"._llu..ﬂuu« o8 ;
D " JERTIP PN Pe197d snoene MR- H
R » W 0 CBFID ¥ %e

1 vy duwy

3]

AT TG
S

SR ITINTS TR e Lweey e g8 em -
- g i MR LR
TR » Lnem o0 3 yoewteTeeng .ajgﬂl.“qm« e ]
— *ETYVOR 30 Loy

ST 5l T

L

CA® TIWI ¥ (mesen ] Hecwricxin oy 8 ANISEYING O o7 e

e e B e e

L
(=4
(=}
(2
S ol
o T
g ﬂw_ T wEnMREY BT » g 5-4" ht 4 .'n - ]
(o] :ﬂ ] PRIV 3 Lwews WETVINNS y o 4
P, o . (nosoon T TUTOWFIG TT ©: ceg
. .
[l 4 *SOUTE smaed oTry :
B ) PRIRITING S e erICT o @ Siye I epom .
_.-_L- ___m ) . Vo TwTemey 1 (7eisoress) el it Sy ﬂuun!ﬁu«dr!l L") -
7) W ‘ T = w TRSTTES Y T A
3 3
8 Ay yeTy
m Jo - ! ‘.. PIFN BN) I3 SO TIMTIVINUNS sy uﬂulol"v!."ﬂ-lqdnlh.- (Y73
it ! TR TTe menE B 1em
B_ .m o | e ‘gula!‘"‘-‘"hn”xgq!“‘l'ﬂnl "
2 . *oure pw swry 2 swny
LIS IBLY B8 OPTION 0 sambns g
M m /F/*; sessecont 3 BrTivIvNTS :l!l:“"l-u%u.a- S [}
id
o J L\.* 2 UTVY A S - eiereuAeg . | (Ameat) { A -~
[l g”m 17 ToTwe ¢ m wTesat sTevMy ¥ 1 (meeony) T v
th R *LIvw orde.caeeree
m ..m_m 2 WL TRITICATIONS o e 0 R 5 (Seenay) ST Ty -
13 ™ ormen . .
v %,“ T rﬂ,. wwrd ony BETEsens; rwetgead Hﬂ‘qal‘vi:.mu - . ;
k- H otwes ré-ory N . \.:
m WM /ﬂ ml..b < TR BTITene eraTmmiiee ey (A ST —c -ty J..w/ :
o w._. AL-H.&- !«uﬁ«’.ﬂﬂ"“ Kgruu 0 6 .I...,, /
a o N *e301nbeme ToRsy: I3
7 D) poyt ﬂ“qﬁ- o W70 ™ 2w o3 W T
"A mm. hy IN v w (e YTy g .udi»‘ — Oyl ] L3 ‘o - K
2 fe3Tuvgoa pog - ddy ‘00, qod f - i
._ Y TN YedTiasemyy o WwaIOD votupn-TTy ael oy um vh”“—o.n"wn.“““x '

CIA-RDP86-00513R001135720007-5"

APPROVED FOR RELEASE: 03/13/2001



T BRI I

3 L)

"APPROVED FOR RELEASI?: 03/13/2001 CIA-RDP86-00513R001135720007-5

R et

semme

A FLY AV o A Y
L .
yAZIELAY AGC1/A101
AUTHGCRS : Mushtari. . M., Surkin, R, G.

TITLE: The average bending of a sloping spherical panel, square in pian2,
at nonlinear stress-strain relation

PERTODICAL: Referativnyy zhurnal, Mekhanika, no,. 8, 1961, 7, abstract gvha
("zh. prikl. mekhan. i tekhn. fiz.", 1960, no. 2, 162-1£%)

TEXT: The problem whose content is described in the title is solved. The
stress-strain relation is assumed in the form:

~ 2
61=E081 (1 - 561)’

where Y is a certain constant. The equations derived become a somewhat more
comnlicated in comparison with conventional equations for large deflections of
panels. The subsequent solution is carried out according to Bubnov-Galerkin's
method. Cumbersome arithmetical operations are transferred to a "Strela”
computer. The degree of effect of physical non-linearity on the magnitude of
arising stresses is numerically estimated,

TAbstracter's note: Complete translation] F. Feodos'yev
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AUTHOR: Mushtari, ih.d., (Lazan')
TITLE: The Applicability of Different Theories of hree-7ly

rlates and sShells

L RIODICAL: izvestiya Akademii nauk wwoel,utdelenive tekhnicheskikh
nauk, *ekhanika i mashinostroyeniye, 19bu, ho. 6,
PpP. 1lb3-165

TLAT: Various authors have sSuggested and developed the
following theories of layered plates and shells: 1) the theory
based on the assumption that the .irchhof hypothesis is applicable
to single layered plates (Ref.1); 2) the theory of plates and .
shells containing a filling, based on the assumptions (a) the
thickness of the loaded layers, formed from materials with high
mechanical characteristics, is small in comparison with the
thickness of the middle layer containing the filling of weak
material, {b} an element of the filler normal to the middle
surface of the shell before deformation remains rectilinear after
deformation, (c) the design of the bearing layers can be carried
out on the basis of the Lirchhof hypothesis (Refs 2, 3);

Card 1/%
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5/179/60/ 0007006703 1/036
E081/E155

The Applicability of Different Theories of Three-Ply i’lates and

Shells

3) the theory based on the assumptions (a) that the influence of \CX
the normal stress ¢ on the magnitude of the principal stresses
can be neglected, (g) the change in magnitude of deflection with
thickness of shell can be neglected, (c) the shear displacements
are determined from those expressions for transverse shears

eyzs Which are obtained if the Stresses Tyz

layer are assumed equal to the corresponding magnitudes found as a
first approximation by applying the Kirchhof hypothesis to each
Section of the layers. The region of applicability of the
theories is discussed using the notations: ¢ = permissible error
relative to unity; E, G13, 2h, = elasticity modulus, modulus of
transverse shear and thickness of the filler layer; O oo, ryz
are components of stress in the filler; corresponding quantitijos

in the bearing layers are denoted by primes; a is a characteristic
dimension of the shell., The coefficient of variability of the
deformed state (A) and the quantity g characterising the degree
of thinness of the shell and the degree of variability of jts

Card 2/4
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The Applicability of Different Theories of Three-Ply Plates and
Shells

deformation on the middle surface 2z = 0 are given by:
0f/0x ~ Af/a, n = A2n2/,2 (1)

where f is a quantity characterising the deformation, displace-
ment or stress; the symbol ~ signifies that the quantities
compared are of identical order on the middle surface, assumed to
be tihhe middle layer of the filling. The relative geometrical

and mechanical characteristics of a three-ply plate are determined
by the positive quantities r, s, t

h'/h ~ €T, E/E' ~o 9%, 7~ et (2) I/(

The usual equilibrium equations of the filler and bearing layers
are given by:
dk,x + T

Xy, y * ‘txz,z=o"" (=h<lz<h) (3)
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The Applicability of Different Theories of Three-Ply Plates and
Shells

[
a;c,x * 1fxy.y M T:xz.z' = 0, (h< zL h + 2n') (4)

where the commas before the suffixes denote partial differentia-
tion. The mathematical development and analysis of the three
theories leads to the following principal conclusions for a thin
shell: (a) if r 3 =. h'/h < E/E', then theory 2) is
inapplicable; since condition (9) is not fulfilled and the
influence of transverse shear on the magnitude of the deflection
is negligibly small and, in this case, theory 1) is gyglicable:
(b) if s = r + 1, for example, h'/h ~VE, E/E'~ g3 then
theory 2) is applicable and the correction to the deflection is
of the same order as that determined by theory 1): (c) if

S >r + 1, theory 2) is applicable: (d) if s = r + 1/2,

h' V€ /h ~ E/E', the filler can be termed rigid, and theory 2) is
applicable.

There are 5 references: 4 Soviet and 1 English.
SUBMITTED: May 7, 1960
Card &/4
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PHASE I BOOK EXPLOITATION 50V/6206 ~5"
Konferentsiya po teorit plastin 1 oboloéhek. Kazan', 1960,

Trudy Konferentsi1 po teorii plastin 1 obolochek, 24-29 cktyabrya
1960, Transactions of .the Conference.on the Theory of ‘Plates
and Shells Held in Kazan', 24 to 29 October 1960). Kazan!', .
[Iza-vo Kazanskogo gosudarstvennogo universiteta 1961. 426 p.
1000 copies printed. v - '

Sponsoring Agency: Akademiya nauk SSSR. Kazanskiy filial. Kazanskiy
gosudarstvennyy universitet! im, VvV, I, Ul'yanova-Lenina, .

Editorial Board: Kh, M. Mushtari, Editor; P, 8, Isanbayeva, Jecretary;
N. A. Alumyae, V. V. Bolotin, A, 8. Volimir, N, 3. Ganiyev,
A. L, Gol'denveyzer N, A, Kil'chevsaikiy, M. 8, Kornishin, .
A. I, Lur'ye, G. N. Savin, A, V, Sachenkov, 1, V, Svirskiy,
R. @G. Surkin, and a, P, Filippov. BEd.: V. I. Aleksagin;
Tech. Ed.:- Yu, P, Semenov, .

PURPOSE: The eollection of articles is intended ‘for scientists and

engineers who are interested in the analysis of strength and
stabilj.ty of shells, . '

- Card 1/14
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Transactions of the Conferance (Cont.) S0V/6206

COVERAGE: The book 18 a collection of artieles delivered at the
Conference on Plates and Shells held in Kazan' from 24 to 29
October 1960. The articles deal with the mathematical thaory
of plates and shells and its application to the solution, in
both linear and nonlinear forwulations, of problgms of bending,
static and dynamic stability, and vibration of regular.and
sandwich plates and shelll of various shapes under various °
loadings in the elastic and plastic regions. Anilys2®s 48 made
of tho behavior of plates and shells in fluids, and the effect
of croep of the material is comsidered. A numbor of papers
discuss problems associated with the development of effective )
mathematical methods for solving problems in the theory of shells.
Some of the reports propose glgorithms for the solution of problema
with the aid of electronic computers., A total of one hundred:

* reports and notes were presented and discussed during the con-

ference. The reports are arranged alphabetically (Russian) by
the author's nanme,
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Transactions of the Conrerence (Cont.) S0V/6206

Grigorenko, Ya. M. On the Nonsymmetrical State of
Stress of a Conical Shell of Linearly Variable
Thickness 142

Dlugach, M. I. Unicquenesz Conditions of Displacements
in Multiply Counnected Reglons and Shells With
Openings

Iltgamov, M. A., and Kh. M, Mushtari. Some Problems
of Static and Dynamlic Stability of Sandwich Plates

Kan, S, N, Thermal S3%resse¢s in a Clreular Conical Shell
Kil'chevskly, N. A, Approximane Mezhods for Investigat-
ing Equilibriunm and Vibratlion of Shells as "Discrete

Continual" Systans
Kcevalesnko, A. D. Solu%ion in Speaeial Functions of

Unsymmetrical-Deformation Proubiems of Shallow
Sphearical and Comnical Shells
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|0 1060 $/179/61/000/002/001/017
—_— EO81/E1l41
AUTHOR Mushtari, Kh.M., (Kazan')
TITLE: The general theory of shallow sandwich-type shells

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Mekhanika i mashincstroyeniye, 1961, No.2,
pp. 24-29

TEXT In the work so far carried out on the theory of 3-ply
shallow sandwich-type shells, it has been assumed that the shell is

of symmetrical construction. This assumption limits the region of
applicability of the theory. If, for instance, the temperatures of
the bearing layers (the two outside layers) are different, or if the
permitted stresses in these layers differ in compression and tension,
it is reasonable to take the bearing layers as having different
thicknesses, and as being constructed of different materials. The
paper develops the general theory of shallow shells so as to allow \/
for temperature effects and for unsymmetrical conatruction., It is
assumed that the normal component of the displacement of the shell ..~
(the displacement in the 2z direction) is independent of 2z, and
that the Kirchhof hypothesis is applicable to the bearing layers

Card 1/2 -
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The general theory of shallow sandwich-type shells

in view of their high mechanical strength. The filler (the midile

layer) is assumed weak in shear, and all the layers are assumed

thin, On the basis of these assumptions, equations are given for

membrane stresses and for bending and twisting moments. Taking into

account the equilibrium equations and the work of deformation of the

filler and the bearing layers, the equations governing the behaviour

of the shell are obtained. Particular cases of these equations are

considered as follows: a shell with very thin bearing layers;

a shell with a very pliable filler; a cylindrical shell; and a

shell with isotropic layers. In the latter case, the syastem of

basic equations reduces to three equations relating to the

deflection, stress and shear functions.

There are 4 references: 3 Soviet and 1 English,

The English language reference reads;:

Ref.l: E. Reissner. Small bending and stretching of sandwich-type
shells. NACA, Technical Notes, 1949, No. 1832.

ASSOCIATION: Kazanskiy filial Akademii nauk SSSR

Card '2/2 (Kazan' Branch, Academy of Sciences, USSR)

SUBMITTEQ' May 7, 1960
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37146
$/179/62/000/001/016/027
: £E081/:535
2Y YdocC
CUTHOR: HMushtari, Chad. (nazan')
C1rLe: One refinement otf the aporoximate theory of sandwich
nlates with filler core

S Iob1CAL: \kademiya nauk 5551, Tavestiya, Otdeleniye tekhniches-
kikh nauk. Mekhanika i mashinostroyenive, no.l, 1902,
125-130

TN T: The paner is a continuation of previous work

Lrof.B: Tzvl. AN Ssni, OFPN, Mekhanika i mashinostroyeniye, 1960,

No.O). In the theory of thin single layer plates, it is usual

to assume that stresses normal to the surface have a negligible

effect on the stresscs parallel to the surface. On the other

hand, it has been assumed in some previous works that in a light '

filler stresses parallel to the surface have negligible effect /*/

on say. This assumption applies if the moduli of elasticity

of the core are small in the direction ot the plane in comparison
with the modulus in the transverse direction. lowever, inter-
mediate cases can arise in which all stresses are ol the samec
order of magnitude. The paper gives a refinement of the theory
Card 1/2
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One refinement of the approximate ... 8/179/02/000/001/010/027
. B0o81/E555

which includes this casc. The layers are assumed to be ortho-
tronic with compressible core; the displacements in the filler
Core are¢ expressed approximately as cubic equations in 7z and

in terms of the displacements at the middle plane, and the
displacements in the upper and lower layers are written in
accordance with the Nirchhoff hypothesis of deformation. Mlowing
for skew symmetric and symmetric bending, for the equilibrium
equations and for the compatibility of displacements at the

upper and lower surfaces of the core, equations are obtained V}/
for stresses, bending and displacement in the bearing layers.

fhe compression of a square plate with freely supported cdges

by a force uniformly apnlied to all edges is discussed, and it

is found that if stresses parallel to the surface are neglected,
it gives as an answer a substantially lower critical stress
corresponding to plate failure, For a material with Poisson's
ratio of 0.4, the lowering amounts to 25%, There is 1 table.

SUSMITTED September 11, 1961
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— MUSHTARI, Kn.K. (Kazan')

Theory of sandwich shallow shells with filler layers of variable
thickness, Izv.AN SSSR,Otd,tekh.nauk . Mekh, i mashinostr. no.4’
71-76 Jl-Ag '62, (MIRA 15:8)

1, Kaganskiy filial AN SSSR.
(Elastic plates and shells)
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MUSHTARL, Kh.M., (Kazan')

Area of the application of approximate theories of sandwlch plates
with nonsymmetric structure and a filler, Izv, AN SSSR.Mekh. 1
mashinostr, no.5:176-178 S-0 '63, (MIRA 16:12)
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KORNISHIN, M.S.; MUSHTARI, Kh,M., prof., doktor fiz.-mat. nauk,
otv, rea.

[Nonlinear proolems in the treory of plates and erallow
shells and methods for their solution] Melineinye zadac:i
teorii plastin 1 polorikh obolochek i metody ikh resheniia,
Moskva, lzd-ve "Nauka,™ 1904 191 g (MIZA 17:0)
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ACCESSTON NR:. AP5005180 ‘,'a'i,rs . '7f§5" 5/0179/6h/°°°/°°6/0119/012h éZ.Sf

;AUTHOR-' Mushtari Kh M. (Kazan) Teregulov, A. G. (Ka&an)
M "

‘VTITnE‘ On buckling of sandwich shells with elastoviscous cores '
Al

‘-'SOUFC‘E AN SSSR._:;Izveshya.- Mekhanika i mashinostroyeniye, no. 6, 1.96h 119—1214;-

"‘."‘OPIC TAGS._ ahell 'buckling, sandwich shell buckling, spherical ﬂhell buckling, S
_,cyliudncal shell buckllng, local bucklmg, 1ocal shell buckling : T

ABSTRACI‘ \{local bur'kllng of shallow synm;etric sandwich shells w1th a coreof
“light material is -discuzssed.  The’ Kirehhoff - hypothesle is applied to the-face '
"~ leyers ..and the hypothesxs on ptraightness of normals,to the core, in deriving the
equlllbrium equations with boundary conditions, and equat‘ons for- local buckling,
- 'as well as expressions for. determining the stresses in face layers and in the core:
- The stability of a. qulndrical medium~length sandwich shell under: axial cozzmressmn R
- -and uniform extemal pressure ig analyzed and the symmetrical and asymmetrical - -
7. modes of buckling ere-examined. ‘The. problem of local -buckling of ‘a spherical sa.nd-
+wich shell under external und form: pressure is also discussed: Orig:’ art, has: - 21£
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ACCESSION NR: APL0269S3 8/0258 /64 /004 /001 /0045 /00LS
AUTHORs Mushtari, kh. M. (Kazan)

TITLE: Theory of flexure of a rectangular plate of variable thickness

SOURCE: Inzhenerny¥y zhurnal, v. L, no, 1, 196k, LS-49

TOPIC TAGS: flexure theory, rectangular plate, fariable thickness plate, square
plate, uniformly distributed transverse load, maximum stress intensity, maximal
~ deflection, freely supported boundary, Polsson coefficient |

ABSTRACT: The author studies the effect of a uniformly distributed transverse :
load p applied to a square plate of variable thickness 2h on flexure. He is
concerned with determining a law for varying the thickness to achieve minimum .

volume for the plate, given a maximum value for the stress intensity or maximal !
deflection, This law is approximtad by '

P = cos Ecos m + a,,(cos ecoaan + ¢03 3F co8 1) | agq c08 3E COS 3'1J (1)

e e @ e i g

and is, in the ideal case, —_—

(_lﬂf) cos § cos 0. | (2)
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ACCESSION NR: APL026953

The deflections are assumed small, the deformations elastic, and the boundary of
the plate freely supporteds The author is indebted to N. K. Calimov for program-
"ing this problem. Orige. art. has: 25 formulas,

EASSOCIATICN ¢ none

SUBMITTED: 2Q0Junb3 - DATE AOQ: 15Aprél ENCLs 00 |

'SUB CODE: AP~ . 'NO REFSOVs 000 7 omHERr 000 |
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MUSHTARI, Kh.M, (Kazan')

in inverse prcblem in e treury o the berding 0 2 AT paBTET AU
variable thickneess, inzhezhire L Mro3:f10-53%  fro, ‘
{(xi0e 27 100
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- ACCBSSION’NR‘ AP5014819 ST e LR UR/0198/65/001/005/0001/0005 ]

UTHOR. Mushtari, Kh. M. (Kazen)

TITLE. On a thecry of sandwich plates and saells which accounts for the physical i
i nonlinearity of the core : ) k e , i
L ot

'Prlkladnaya mekhanika, y. 1 “no. 5, 1065, 1—5

: —The stress—sbraln relatlonships are examlned in sandwlch pla#as and AR
‘§shells with: the face layers made’ of’llnearly elastic’ material and ‘the core Iayeri
‘of a sof%, nonlinearly -elastic material. {or of " llnearly elastlc material-stressed
“ibeyond its elastic 1imit), the. comprescxbility of plates-and shells in the normal
“tdirection is neglected. Buch conditions can take place in bending of sandwich
- plates snd shelle., ‘The formulag derived in the author's article "On the general
theory of shallow shells with a core" ( Izvestiya AN BS8R, 8Beriya Mekhenika 1
“!mashinostroyeniye,; no. 2, 1961) for ‘a case:of a physically eladtic core are ‘used
here ‘and generalized nonlinear expreaqmns “for components ‘of the transverse shear .
. jare’ introduced into them. 'I'he flexure of a circular sa.ndwich Dlate of synmetrica.l

o 1/2 T T T e __w_,J
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! construction under, continuous uniform pressure is snalyzed as an example,’ assuming |

" that-ell layers are isotropic.snd %that.the flexural rigidity of the face layers. .
©irelative ﬁdfﬁtheri,i"imid&rl'é surfaces. is;'negl'igible.,~'Exprgssic_>n$; are given for radial '
- tand- hoop. forces and for flexural moments,- as well as _for ‘displacements.. ‘These  ©
"expressions are adspted in the case of ‘an annular. plate with a simply ‘supported

‘outer edge and free imiéfedée;fth’reéfa.lterria.tives ‘of: oséibl_é,pﬁysiéal-.rélation'-‘." .
- i ships between linear and nonlinear stress and strain components of the: transverse .0 -
-, shear are ‘¢onsidered. :The ‘ease of ‘e plate:clamped along ‘the outer edge is also R ST
“considered. -The results are discussed and ‘compared-with those calculated for &
_:plate with & core made of materisl with a linear str3354s§rgin"charactérist'iq'. .

Orig. srt. hes:. 26 -formules. s il U e e e oo [l

instiﬁut (Kazen ?ﬁysi'coféchhiiéal}

| Institute)

Kenenskly fiziKo-tekhnicheskiy
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AVEKQRS: J'gamw, )i. A. (Eazan); &xahtari, xh. M. (Kazan) Jg

'L}’ -5
TITLE: - Tampersh:ra atabili’cy OM platee vith cla.mped edgeg , é’ 5
SOURCE" AII SSSB. Izveat:lyn. Hekhanika, no. 3, 1965, 145—148 : | LT
'I.‘OPIC TAGS’ pl&te at“?’-u‘b}ﬁ tharmal o’cress, themal deformtion TR

ABSTRACT. ‘I.’he nomenoleiture ‘ohd equatima of Kh. M Muahta.ri (K obahchey teorii
pologikh oboloohak 8 zagolnitelem, Izv. AN S8SR, OFN, Mekhanika i l&aahinostroyeniya, N

1961, Fo. 2) wers used §o study the temperature stability of roynd and rectangular |-
gpmposite plates’ elampeq.}at the edges and consisting of two loilcarrying isotropic |-
lgyers of different me cal end thermal properties (and thidimesses) separated by.
q,??.ow ccnduotivity iao 710 filler., The equation for this geometry was derived as |-

x"fu.

»’ ‘ . : _[({,43')’ —2!’-1'] AAw ==‘-'(-E7'+ B.)TAw . (1) , 1
(where s'—z" = 2h +nh' + h"§ 2h, 2h', 2h" = thicknoss of Ia era, G = ghear nodulua
of fillery B! = B! =B o'y B = 91'{- B," = layer. stiffhess After ‘sssuming - - | -

constant temperaturds 'r' ‘snd T" in the load carrying. 1ayers; & linear tenperatufé — e
distribneinn in the filler e.nd & linear. tsmparatura depandence of the elestio and e
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L .63268-65 L
£

shear mduliﬁthe equat:lm:a(ﬂ was' nadwea to find the oriticc,l conbinstim of
ACTU gnd "A" T" for the cade of ‘round and ractangular clampad plates. These '
equaticns are best. Balved graphically. The guestion of layer thicknesses for
minimuz weight was also considered. - Thd weight was expressed in terms of ths f .
material pmatera;md .geomatyy and minimized with respect to the layer thioknesaeq
yielding s working' equation for detornining the layer. thickness giving minisum -

wolght for _thaml #tability under given. conditions, -It ia olaimed that the equa»-
ssulés (no’ amples) Orig. art. hast 26 fomlsa and 1
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L00755-6? m(k)/m(d)/w<m)/m(w)/’m(v) TIP(e)  EMAW

:; ,-“‘ Na, AP6024192 SOURCE CODEs nn/mu/ss/ooo/oozﬁms/ow "
a gL

B

t&—:gu%_iai.‘ in the theory of elastic thres-leyered shells of

§ vu-hblo lti.tmul

: -sounczz I""‘“"‘_”’.,""“"‘l' Kekhan{ica tnrdoso toh. mo. 2, 1966, U5-149

L ABSELCT: hmduonhl uutiuu are derived in the ‘theory of elastioc sandwich struc-
-/ tures under. the following three sssumptions: a) the thiciness of the load-

;7| 1ayers as .well -,u;_ot;.th- filler varies smoothly; b) the ‘elasticity modulus of the

cary 10y mtmtdmthethicknoaohutmi«mothlynlongthe ;

S ity modulus for the filier varies sacothly along the surface :
i A-u well: ‘as’ l.lwg tho thickness. The equtiono of equilibrium and the boundary condi.
i1 tions relnin the same as those outlined in the author's previous paper (x obshchey

~| teorii. pol .obolochek & ‘sapolnitelem. Izv. AN SSSR, Mekhanika i mashinostroyeniye,

o :‘1961. Ko. 2). 'The case . is studied for .cylindrical deflection of sandwich plates uth

. | variable lt:u'mul, n'«ly supported at the edges, under a transverse load.
g&;n-cuiou are also derived for the deflection of variable stiffness cantilever

: %,phto' llndu' 'ili.lu' louling cmditiau. : l‘iml]y the fouo'ing equation is obtained

‘Card - 1/2 : A
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- tor the -xi- donceticn of circuler und'ieh plates of wariable stiffness, ocon~-
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ACCRR 216032964 SOURCE CODE: UR/3228/64/000/002/0035 /0047’
AUTEOR: _ Galimov, M. K.; Mushtari, . M, =1

ORG: none
AU

TITLE: Theory of three-layer platos/and shells , |,
A - v

SOURCE: ngan.'l Universitet. Issledovaniya po teorii plastin i obolochek, no. 2,
198k, 3547 .

TCPIC TAGS: metal stress, shell deformation, metal deformation

A3STRACT: The authors derive equations for equilibrium and the conditions for Joint
deformations of the slanting shell of an asymetric structure, considering the

transversal deformation of the filler. The tangential and normal displacements of the |,
middle surface of the filler, a shear function, and the transversal deformation of the
filler are taken as variables. The filler displacoments are approximated by a power
expansion of tho normal coordinate. The buckling is approximated by a linear function
and the tangential displacements by a quadratic one. The filler shears are assumed to |
oe constant along the thickness. The stresses are reduced to the middle filler —
suriace; the deformations are assumed to be small, and the budding finite. The problea
of stability of a cylindrical shell with orthotropic filler with reduction, and with a ;
rigid isotropic filler without reduction is solved. Orig. art. has: 42 equations. —

CioCO0E N 20/ SUBM DATE: --Jun63/ ORIG REF: 011
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.A.um’oa: )ﬁzshtari, xh. a' (Ka-‘n) -

ATII'»E: ‘On the :hwerse problem in -t,he t.heory o.t‘ naxure o.i' varlable-t.hicknesa
-elaatic plsbes

elliytic plat.a, circular plate, variabla thicknass

minixmm Haigbt plate

',a *rne problem of detemining a'plate: f.hicxness vardation law, such that
certain ‘given shape of elastic surface under a given: lned is an exact solution o
of the flexure problem, is investigated. Veriation of a deformed plate parameter -

= .i'in-used in solving for the plate .of minimumw volaume, given the maximum stress or
-~ - maximun defloction. - Examples are taken from the contexts of transverse flexure of :
- simply supported elliptic plates and of variable-thickness circular -plates, For. .:
. -1 the slliptie plate under uniform load the minimum volume expression is given es a
- - function of the ellipse eccentricity,  The corresponding expression for the circu- v

1ar plate is sivan in terns of plate eeomﬁ? and the coeffiolent.of ‘transverse :
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_MUSHTATHV, A.X,.
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Milling maochinery safety attachments. Stan, { instr. 2% no.5:31 My '53,
" i d (MLRA 6:6)
(Milling machines)
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MUSHTAYEV, A.F.

Protective devices used in vertical milling machines. Stan.i
instr. 27 n0,12:30=31 D ‘56, (MLBA 10:2)
(X111ing machines)
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' ' ; V.A., inzh,; LAPINS,
BOITUKHIN, A.K., ingh.; MOROZOV, I.I., inzh,; KUDINOV, . o
Al5.. insh.; BELOV, V.S., insh.; MAWIYIOV, L.K., inch.; MUSETAXN,
A.P. insh,; PROKOPOVICH, A.Ye,, red,; SHIMSHURIMA, Ye.A., red,
Tsd-va; MATVEYEVA, Yo N,, tekhn. red.

[Modernization of planers, slotters, and broaching machines; a

de] Modernisatsiia strogal'nyih, dolbeshnyih i protiashnykh
ﬁ::mkm: rukovodiashchie materialy. Fod red., A.B. Prokopovicha,
Moskva, Gos, nauchmno-tekhn, izd-vo mashinostroit, lit-ry, 1957.

178 p. (MIBA 11:8)

1, Moscow, Eksperimental'nyy nauchno-issledovatel'skly institut metal-
loreshgnhchikh stankov.

(Machine tools)
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BOLTUKHIN, A.K.; STERLIN, S.Z.; MUSHTAYEY, 4.E.. MOROZQV, I.I.; KUDINOV, V.A.;
MOBAKHOV, G.A.; Azanxmm o ou *“A.S.; PROKQPOVICH, A.Ye.,

redaktor; RZEAVINSKIY, V.V., redaktor izdatel'stva; TIKHANOV, A.Ya.,
tekhnicheskiy redaktor

[Modernization of knee and column type milling machines; fnstructions)
Modernizateiia konsol'no-frezernykh stankov; rukovodisshchie materialy.
Pod red. A.B.Prokopovicha. Moaskva, Gos. nauchno-tekhn.izd-vo mashino-
stroit.lit-ry, 1957. 194 p. (MLRA 10:8)

1. Moscow. Eksperimental'nyy nauchno-issledovatel'skiy institut
metallorezhushchikh stankov
(Milling machines)
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MUSHTAYEV, A.F.

Effect of clearances in the elements of drives on the

smoothness of table displacements. Stan.i instr. 31

n0.8:9-12 Ag ‘60. (MIRA 13:8)
(Mi11ing machines--Blectric driving)
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MUSHTAYEV, A,F.

Modern plano-milling machines; survey of foreign literature,
Stan.i instr, 32 no.8123-30 Ag '61, (MIRA 14:8;
(Milling machines)
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MISHTAYEV, A.F.

P s

- Geps in feed-mechanism drives of heavy plano-milling machinss,
Stan.i instr. 33 no.2:11-16 F '62; (MIRA 15:1)

(Feed mechanisms)

(Mi1ling mechines)
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53

LOVI, A., podpolkovnik; SHUL'GA, N., podpolkovnik; EASHANSKIY, B,, mayor;
WUSHTRNXO, N., mayor.

Simplifying the rules of fire for adjustment from 82 mm. mortars;
discussion of an article by Lt. Colonel A. Chervonyi, Docent and
Candidate of Technical Sciences, in no. 4. Voen.vest. 36 no.7:
53-60 J1 '56. (MLBA 9:8)
(Mortars (Ordnance))
(Chervonyi, A.)
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WSHWA, 0.Ya,; BORSHCHEVSKAYA, S.I., red.; LAVONEVSKAYA, L.G,, tekhn,

[In the struggle for economy in the use of materials] V bor'be za

ekononiiu materialov, [leningrad] lenizdat, 1954, 59 p, (Novatory

leningradskoi promyshlennosti, no,6) (MIBA 11:7)
(Shoe industry)
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SEV, I.P., TUZAILKIN, I.M.; MUSAULOV,.R.I.-
_‘.p'm@""m
Self-foaming porous plastics made of polyesters and diisocyanates,
Biul.tekh,~ekon.inform. no,2:30-32 158, (MIRA 11:4)
(Plastics)
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HUSIAL, Albin (Krakow, Wyazynskisgo 7/6)

Cause of penetration of the human eye by Theromyzon tesselatum,
Klin, ocens 24 no,2:147-148 1954,
(EYE, wounds and injuries,

*penstration by Theromyson tesselatum)
( LEECHES,

*Theromyson teaselatum, penetration in human eye)
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On the basis of Aleksandrowicz's

administered accordi
September,

the therapeutical results {
the number of patients tre
cncouraging,
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EXCERMTA MEDICA Sec 12 Vol 13/8 Ophthalmology Aug 59

1295, THE THERAPEUTIC RESULTS OF NITROGRANULOGEN TRE
ON THE BASIS OF 2.5 YEARS CLINICAL EXPERIENCE
CASES - Wyniki leczenia iperytem azotow
wiadczenia klinicznego w ponad 150
Ocznego P, S. K., Krakéw - KLIN.OCZNA 1957, 2 -

works concerning the nnti-inﬂammatory effect of
nitrogranulogen in various morbid processes,

was initiated in January, 1949, The doses,

the programme e

prz:padkach - Musiat A, Oddz,

1/10 of those applied in America, were

n over 40 cases were discussged, Up to the present maoment,
ated with nitrogranulogen exceeds 150, The results are

CIA-RDP86-00513R00113572007-5

Favaioro - Catania
ATMENT.
IN OVER 150
Ym na podstaw)e 2.5-letnlego dog-

such a treatment for eye diseases
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MUSIAL, Andrzej

Some notes on coal deposite in Korea with regard to the coal mine
deposits in Sin-Chlang and Amn-Dju. Przegl geol 10 no.0:316-318
Je t62.

1, Zjednoczenie Przedsiebiorstw Geologicznych, Warszawa.
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waIAL, Antoni

Two-jaw apparatus with stiff transposahls arrs gifding *he

maridible fsor the treawumer®, ~f pregeria discurbsrces, Czas,
stomat, 18 nce5:497-501 My'hS,

le Z Zzxiadu Drteadeneft Slasiis}! Doudon’t Medyozra? w

Katowicach (Kierowmik: LabismewckaeIumneisrn ),
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MUSIAL, Edward, mgr.inz.
o, T

I

On the selection of the proper cross-section ingtallation pipes.
Wiad elektroterchn 30 no.2:46-47 F '62.

1. Politechnika, Gdansk.
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MUSIAL, Edward, mgr inz.

[ NSIN PUVIFSURE SUCI PR I E

"The electric wireman; collectien of information in questiens
and answers" by F. Rozmus, Y. Stanislawski. Reviewed by
Edward Musial., Wiad elektrotechn 32 no. 1:29 Ja 164.
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MUS AL, J.

For an interdepsrtmental accounts settlement. p. 260.
(PrZiGls 1) SKURZANY. Vol. 11, no. 10, Oct. 1956, Loduz, Polend)

S0: Monthly List of East Eurcpean Accessions (EEAL) LC. Vol. 6, No. 12, Dec. 1957.
Uncl.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5

BETAK, M., inz,; MUSIAL, J.

Development of two-layer panels at the Prazske cihelny
National Enterprise. Stavivo 41 no,10:356-358 O '63.
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MUSIAL, L,; CHOBOT, M,; PUDO, J,

Water pollution in the Raba River. Gosp wodna 21 no.8:359 4g '6l,
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MUSIAL, L.; PUDO, J,; LABUZ, W,

—~— e

Water pollutien cf the Skawa River. Cosp wodna 21 no.2:360 Ag 61,

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135720007-5

W e Dt el

MUSTAL, L‘x':r])oLL

Hew derivatives of hydanten substituted in the vositioms 3,5. I. p. 1115,

FL’L AN

RCCZMI¥I CHEM1I., (Pols a Akademia Nauk Warszawaf Vol. ‘2, no, 5, 1958

Monthly List of East Buropean Accessions (EEAI™ IC, Vol. 8, no. 7, July 1959

Unel,
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On new substituted hydantoin derivatives in the 3 and 5
positions, I1I., Rocz chemii 35 no.6:1651-1660 '6l.

l. Zaklad Chemii, Wyasza Szkola Pedagogiczna, Krakow.
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MUSIAL, Leopold; KCRCHODA, Maria Jolante

) New hydantoin derivatives substututed in positions 3 and ©.
Pte 4o Rocz chemii 36 no,11:1607-1614 162,

1. Katedra Chemii, Wyzsza Szkola Pedagogiczna, rrakow.
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MUSIAL, Leopold; STANIEC, Jadwigae

New hydantoin substitution derivatives in positions 3 and 5,
Pt. 5, Rocz chemii 37 no.6:621~628 63,

1, Katedra Chemii, Wyzsza Szkola Pedagogiczna, Krakow,
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